In 2011 the New Zealand Exchange (NZX) reduced the minimum tick size from $0.01 to $0.005 for a selection of dual-listed and property stocks with the stated goal of boosting NZX liquidity. We examine this goal by measuring its impact on quoted and effective spread, volume, depth, and binding-constraint percentage. After controlling for firms matched on similar liquidity characteristics, both spread and depth significantly decline. Further, small firms do not enjoy the same liquidity benefits as large firms. While firms with high binding-constraints probability experience greater declines in spread, the negative impact on depth is even greater for these firms. Design/methodology/approach -We examine various liquidity measures six months either side of the change in minimum tick size for the eligible stocks and compare these to a sample of stocks matched on similar liquidity characteristics. Liquidity measures examine in the paper include quoted and effective spread, volume, depth, and binding-constraint probability.
Introduction
The New Zealand Exchange (NZX) reduced the minimum tick size for selected stocks in 2011, with a pilot of five listed stocks eligible for trading in $0.005 increments from 10 However, the reputed liquidity benefits of smaller tick sizes may not be bestowed on all stocks and market participants equally. Research shows large capitalization and higher trading volume stocks benefit more from narrowing spreads (Bessembinder, 2003; Hsieh, Chung and Lin, 2008) .
While Goldstein and Kavajecz (2000) and Jones and Lipson (2001) find increased transaction costs for large investors and institutional investors following tick size reduction on the NYSE.
The liquidity benefits are also not universally accepted among US market participants 1 with many arguing that the 2001 change to decimalization adversely affected the liquidity of small and medium US listed companies in particular. This has prompted the SEC to announce a review in late 2012 to evaluate the impact of tick size on securities markets 2 . The belief is that in the US quote-driven markets, an increase in the minimum tick would likely widen spreads which could cause traders to increase the size of their quotes and thereby result in increased liquidity for smaller companies. Aitken and Comerton-Forde (2005) argue that tick size is even more critical in order-driven markets as the limit orders themselves provide the only source of market liquidity. In orderdriven markets the benefits of tick size reduction is also mixed. Aitken and Comerton-Forde (2005) find that tick size reduction on the ASX generally improved liquidity, although stocks with small tick sizes and low trading volume actually experienced reduced liquidity. Hsieh, 4 Chung and Lin (2008) argue that the decline in both spread and probability that a trade will occur at the minimum tick size (binding-constraints probability) following a reduction in minimum tick size leads to increased market efficiency and lower trading costs on the Taiwanese Stock Market. While, Pan, Song and Tao (2012) find that overall liquidity declines significantly for liquid stocks in the order-driven HKEx.
To the best of our knowledge this is the first examination of tick size on the NZX and the first to examine tick size changes made by exchanges following the Global Financial Crisis (GFC) liquidity shock. The GFC's impact on the NZX's liquidity was severe, with the daily average value of shares traded being 46% lower for the 2010 calendar year compared to its peak in 2006, and by the end of 2012 it was still 18% down on its peak 3 . Therefore an examination of NZX tick size changes instigated after the liquidity shock on what is already considered a relatively small illiquid market is warranted.
We examine the NZX's aim of boosting liquidity by measuring the reduction in tick size impact on quoted and effective spread, volume, depth, and binding-constraint probability. Spread and depth narrows for the 17 eligible stocks as a whole and after comparing with a matched control sample. While there is only limited evidence of increases in trading activity (volume, turnover and daily trades) following the reduction in tick size we find that smaller eligible stocks tended to fare worse in the post-period compared to larger stocks. Smaller eligible stocks trading activity significantly declined compared to the large firms during the post-period. Further firms with a high proportion of trades bid-ask quotes occurring at the minimum pre-period tick size of $0.01, experienced the greatest decline spreads after the reduction in tick size. However, the decline in depth for these same firms outstripped their decline in spread and based on combined liquidity metric (Bollen and Whaley, 1998 ) these firms experienced a significant decline in liquidity.
The remainder of this paper is structured as follows. Section 2 presents a brief description of the institutional details surrounding the reduction in tick size. Section 3 outlines the data, method and hypothesis development. Section 4 presents the empirical findings, while section 5 concludes. 
Institutional Detail

Hypothesis, Data and Research Design
This section develops the key hypotheses tested in the paper (Section 3.1), and outlines the variables and method used to test these hypotheses (Section 3.2). The sources of data and process for selecting the control sample are then discussed in Section 3.3.
Hypothesis Development
As tick size is the smallest stock price increment investors can place limit orders on the NZX a reduction in the minimum tick size allows stocks to trade at tighter spreads. The more frequently a stock trades at the minimum tick size prior to any reduction the greater the potential reduction in spreads. However, even those stocks not constrained by the minimum tick size may still experience a decline in spreads due to investors being able to place orders at previously unavailable prices (Aitken and Comerton-Forde, 2005) . The empirical evidence for both quote driven markets (e.g., Goldstein and Kavajecz, 2000; Chung, Charoenwong, and Ding, 2004 ) and in pure limit order markets (e.g., Aitken and Comerton-Forde, 2005; Hsieh, Chung and Lin, 2008; Pan, Song and Tao, 2012 ) reveals a decline in bid-ask spreads following tick size reductions. Therefore we hypothesize:
A reduction in tick size to $0.005 will lead to a decline in the bid-ask spreads for eligible stocks.
Smaller tick size increments represent a reduction in the premium paid to investors who provide liquidity to the market through their limit orders. To protect their potential premium for providing liquidity, investors may now place some or all of their order further from the best bid or ask. In addition, time constrained investors may now place market instead of limit orders, as the cost of their demand for liquidity has fallen (Aitken and Comerton-Forde, 2005 Exchange) and quote-driven markets (Goldstein and Kavajecz, 2000) . While most studies report declining depth, Ahn, Cao, and Choe, (1996) find no change in depth following tick size reductions for AMEX stocks in 1992. Based on the weight of evidence, we anticipate that depth will decline at the best bid and ask prices.
A reduction in tick size to $0.005 will reduce depth at best bid and ask price for the eligible stocks.
The binding constraint of tick size imposes increased trading costs through artificially inflating bid-ask spreads more than may be optimal which leads investors to trade less than they otherwise might (Ahn, Cao, and Choe, 1996) . Therefore, consistent with Harris's (1997) prediction, when tick size is reduced, traders can place orders with lower associated costs leading to increased trading volumes. Further, as trading costs fall, this may encourage participation by investors in the market. Alternatively, Harris (1997) also notes that as tick size falls, liquidity providers may reduce the number of shares offered at a particular price or exit the market altogether which could lead to a decline in trading activity. There is no clear evidence in the prior literature with either no change in trading activity (Ahn, Cao, and Choe, 1996) or significant declines in trading activity (Hsieh, Chung and Lin, 2008) . Given the conflict between the predictions and evidence in the literature we form two sub-hypothesis as follows: 
For Hypothesis H 2 we measure depth as both the order volume and dollar values at the best bid and ask quotes available immediately prior to each trade. The depth measures are averaged across all trades on a daily basis during the sample period for each stock. As noted earlier, the empirical evidence shows that reducing the minimum tick size generally produces conflicting liquidity effects with spreads narrowing but depth declining. Therefore as a test of overall market liquidity we follow Bollen and Whaley (1998) and Hsieh, Chung and Lin (2008) by using a measure of combined market liquidity defined as the ratio of dollar depth to quoted spread. In addition to the above measures, we examine the following variables to gain further insight into the impact of the NZX's tick size reduction. These include the binding-constraints probability which is the proportion of quoted spreads equal to a tick size during the pre-and post-periods (e.g. Chung, Charoenwong, and Ding, 2004; Bourghelle, and Declerck, 2004) . As the New Zealand stock market is relatively illiquid by international standards we also use the Amihud (2002) stock illiquidity measure which is the ratio of the absolute daily return to the daily dollar volume. We use two stock return variability measures; where return volatility is the standard deviation of daily returns during the pre and post periods, and high-low refers the highest price minus lowest price on each day. Chung, Charoenwong, and Ding, (2004) find that low-risk, high-volume or low-priced stocks benefit the most from a reduction in tick size.
With the exception of return volatility, the above variables are daily average measures for each stock across the trading days during pre-and post-periods. Then, the final mean results are averaged across stocks. We use an event type methodology similar to Ahn, Cao, and Choe, (1996) and Aitken and Comerton-Forde (2005) where we compare pre and post tick size reduction periods. We use a paired t-test and the Wilcoxon signed rank to compare for a difference in the liquidity measure means between the pre-and post-periods for both the stocks eligible for tick reduction and a set of matched control stocks. We also then compare the difference of differences between the eligible and control stock samples using the two sample t-test and
Wilcoxon-Mann-Whitney z-scores.
Data
We compare 120 trading days prior to the reduction in minimum tick size (pre-period) with 120 trading days after the stocks become eligible for the half-cent tick size (post-period). For the first five stocks included in the scheme, the combined period is from 16 Centre of Asia-Pacific (SIRCA) from which we extract the bid and ask depth immediately prior to each trade for each trading day in the two windows detailed above.
In order to separate the effect of tick size reduction on liquidity measures apart from any effect on these variables due to market wide liquidity changes, we select a control sample from all non-eligible NZSX stocks based on the stock characteristics of stock price, trading volume, trading value, number of daily trades and market capitalisation. First we rank all NZSX listed stocks (including the eligible stocks) based on stock price, trading volume, turnover (trading value), number of trades and market capitalisation and then calculate the average rank based on these characteristics for each NZSX stock. Using the average rank we then choose without replacement the closest ranked non-eligible stock to each of the first five eligible stocks. We repeat the selection process for the remaining 12 eligible stocks after excluding the first five eligible stocks and their respective matches.
For robustness we also match on individual stock characteristics, as well as, other combinations of these. With the exception of ranking solely on stock price, a high proportion of constituents appear in all the alternative control samples; which is partly due to the relatively small number of total stocks listed on the NZSX. When matched solely on stock price the control sample produced was significantly different to eligible stocks in terms of trading volume, trading value, market capitalisation and average number of daily trades and was therefore rejected. The choice of the final control sample used in this paper was chosen as it had the largest average p-value of 0.546 (i.e. most similar to the eligible stocks during the pre-period) when comparing across stock price, trading volume and value, number of trades, firm size and quoted spread 4 as shown in Table 1 .
[Insert Table 1 Here]
Based on the mean (median) stock prices reported in Table 1 , the absolute minimum tick size in the pre-period is 0.97% (1.02%) for stocks eligible to trade in the post-period at the half-cent tick size compared to 0.31% (0.35%) for the control sample. Therefore a reduction to half-cent tick size should bring the eligible stocks bid-ask spread closer to the control sample in the post-period.
The final datasets are cleaned by removing any daily observations where a stock was placed under a trading halt for the entire day. We also remove any daily observations where the bid price is higher than ask price. This result in 16 observations being removed from the possible 4080 daily observations (i.e. the 240 trading days for the pre-and post-periods combined multiplied by 17 firms) for the eligible stock sample and 7 observations deleted from the control sample. Table 2 details the summary statistics for changes in quoted spread and effective spread during pre-and post-period for both samples. Consistent with Hypothesis H 1 , both the quoted and percentage quoted spread decline significantly at the 1% level following the half-cent tick reduction for the eligible stocks. Quoted spreads decline by -30.8%, while the percentage quoted spread declines from an average of 1.62% in the pre-period to 1.15% in the post-period. For eligible stocks a similar significant narrowing of spreads is found in the effective spread metrics.
Empirical Results
Summary statistics for spread, volume and depth
The spread changes for eligible stocks contrasts to a widening of both quoted spread and effective spread metrics for the matched control stocks; although only the percentage quoted and effective spread increases are statistically significant. In the pre-period, as might be expected given the lower average stock price (as highlighted in Table 1 ), the percentage quoted spread is higher for the eligible stocks. In the post-period this reverses, with percentage quoted spreads rising from 1.26% to 1.43% for the control stocks. Therefore, the bid-ask spread cost of executing transactions is lower for the eligible stocks in the post-period than the higher priced control stocks.
When comparing the pre-and post-period differences, all spread metrics exhibit a significant narrowing for eligible stocks compared to the control stocks at the 1% level for both the parametric and non-parametric tests. Therefore the empirical results clearly demonstrate that the NZX's 2011 reduction in tick size reduction had a significant negative effect on spread and
confirms Hypothesis H 1 and previous findings in order-driven markets (e.g. Aitken and Comerton-Forde, 2005; Hsieh, Chung and Lin, 2008; Pan, Song and Tao, 2012) .
[Insert Table 2 here]
Next we turn our attention to changes in depth after the introduction of the half-cent tick size.
For eligible stocks we find that the daily average depth immediately prior to each transaction more than halves during the post-period. For eligible stocks the decrease of -50.4% for dollar depth and -52.9% for volume is significant at the 1% level for both the parametric and non-parametric tests reported. The control sample also experiences a post-period decline in dollar (-12.1%) and volume depth (-15.9%) which is only significant at the 5% and 10% level respectively for the signed rank test. However, Panel C shows that the decline in depth is significantly higher at the 1% level for eligible, compared to matched stocks. The depth findings support Hypothesis H 2 that depth declines when the minimum tick size is reduced. However we cannot comment whether depth in the entire order book declined as a result of the reduction in tick size, as liquidity providers may now be more inclined to place orders further from the best bid and ask prices to protect their liquidity premium.
[Insert Table 3 here]
Given that narrower spreads and smaller depths have the opposite impact on overall market liquidity, the net effect of tick size reduction on market liquidity is ambiguous. As a result, we use two additional measures to examine the change in liquidity; the first combines both spread and depth changes (combined market liquidity) and the second (Amihud) is an alternative measure of a stock's illiquidity. Bollen and Whaley (1998) use a combined market liquidity metric which is defined as the ratio of quoted spread to the dollar depth. This ratio computes whether the relative change in spread is larger or smaller than the change in depth. Panels A and B of Table 3 shows that the combined market liquidity metric declined by -13.1% for eligible stocks during the post-period. However, the matched control stocks also experienced a decline for the same metric and while the decline in the combined market liquidity metric is greater for eligible stocks the eligible-matched difference is insignificant. When examining Amihud's (2002) illiquidity measure in Panel C, we find the measure becomes larger on average in the post-period, which suggests that eligible stocks on average experience greater illiquidity during the post-period (in fact for 12 of the 17 eligible stocks the Amihud metric was larger in the post-period indicating greater illiquidity). In contrast, the matched stocks experience liquidity improvements on average. However the eligible-matched difference is insignificant. So while overall liquidity appears to deteriorate more for eligible stocks when measured by both of these metrics, the change is not statistically significant. In section 4.3 we explore this issue in more detail to see whether the change in liquidity is uniform across the eligible stocks. respectively for eligible stocks in the post-period, although the increase is only significant under the Wilcoxon signed rank test at 10%. However, the control stocks also experience increases in both volumes and value during the same period. The difference in post-period increases between the eligible and control stocks is insignificant for trading value, while volume is only marginally significant under the non-parametric test. The average number of daily trades increases from 49 to 65 trades for eligible stocks but again the control stocks also experience a similar rise is daily trades, resulting in no significant increase for eligible compared to control stocks. In general, while eligible stocks experience greater increases in trading volume, value and number of trades in the post-period compared to the control stocks, the larger increase is not statistically significant. Therefore we do not find sufficient evidence to confirm Hypothesis H 3a that trading activity increased or Hypothesis H 3b that it decreased in the post-period after controlling for trading activity changes in the matched stocks.
14 [Insert Table 4 here]
For eligible stocks there is a significant decline in the average trade size of -18.5% in dollars and -19.1% in shares. In contrast, the average daily trade size for both value and volume increase for the matched control stocks (see Table 4 , Panel B). After controlling for the differences between eligible and matched stocks, daily trade value is significantly lower following the reduction in tick size as shown in Panel C. There may be several reasons for the decline in average trade size.
As noted by Goldstein and Kavajecz (2000) , while smaller orders may benefit from a reduction in tick size, trades larger than the quoted depth may actually become more expensive as they are forced to fill the trade deeper into the order book. If depth declines at the best bid and ask prices as per Hypothesis H 2 , average trades size may need to be reduced to avoid these higher execution costs. Or alternatively, traders may now place smaller trades to take advantage of the lower execution costs now available at the narrower spreads of the best bid or ask as per Hypothesis H 1 .
In Table 5 we present summary statistics for stock price, market capitalisation, binding-constraints probability and firm risk. Prior studies find that low priced, low risk, high trading activity and larger market capitalisation stocks experience larger declines in spread and depth following a reduction in minimum tick size (Goldstein and Kavajecz, 2000; Chung, Charoenwong, and Ding, 2004; Hsieh, Chung and Lin, 2008) . This is commonly attributed to a reduction in the artificial constraint placed by the minimum tick size. The probability that the minimum price variation for a trade is a binding constraint on the spread width declines when tick size is reduced. In Table 5 over 83% of eligible stocks' closing quoted spreads are equal to the minimum tick size prior to the tick size change, whereas this binding constraint reduces to 56% in the post-period. As expected, the control stocks which trade at higher prices on average have a lower binding-constraint probability of 42% in the pre-period which declines marginally by 2%
in the post-period. The eligible-matched control samples change in the binding-constraints probability is significant at the 1% level. Therefore the probability that a trade will occur at the artificially imposed minimum tick is significantly lower in the post-period.
[Insert Table 5 here]
In Panel C of Table 5 we find that the post-period change in both risk measures are significantly lower for eligible compared to the control stocks. Return volatility (standard deviation) and the average daily price range (high-low) significantly decline on average for eligible stocks during the post-period, whereas the control stocks experience insignificant increases in both risk metrics.
Impact of minimum tick reduction on liquidity
First we reexamine whether the introduction of half-cent tick for the eligible stocks impacts on the various liquidity metrics by controlling for liquidity shifts in the control stocks using the following general regression model:
where the dependent variable, Liquidity is the natural log on trading day t for a liquidity metric (as measured by quoted spread percentage 5 , volume, depth, the combined market liquidity and Amihud) based on an equally-weighted portfolio for the 17 eligible stocks. Control(liquidity) controls for general shifts in market liquidity as experienced by the control stocks and is the natural log on trading day t of the respective liquidity metric for an equally-weighted portfolio of the 17 matched non-eligible control stocks. Period is equal to 0 if trading day t is during the pre-period and 1 during the post-period.
The results for equation (3) are reported in Table 6 . Consistent with the univariate results, the reduction in tick size during the post-period is associated with a significant decline in spread and depth of around 37% and 61% respectively for the eligible stocks. This result provides further support for Hypothesis H 1 that spread narrows and H 2 that depth declines for eligible stocks when tick size is reduced. In contrast to the univariate results which find no significant change in 5 We find similar results when effective spread percentage is the dependent variable, however for conciseness we only report results for quoted spread percentage in sections 4.2 and 4.3.
the daily trading volume in dollars, Table 6 highlights that volumes increase by approximately 21% during the post-period providing some support for Hypothesis H 3a . While eligible stocks' combined market liquidity declines and also experience greater illiquidity during the post-period but these changes in liquidity are significant.
[Insert Table 6 here]
Determinants of changes in liquidity
This section explores the explanatory variables of liquidity changes following the reduction in the minimum tick size from $0.01 to $0.005 for the 17 eligible stocks. Due to the small sample size we use the following simple regression models. 
For each simple regression model, the dependent variable is the natural log of the post-period divided by pre-period liquidity measure (i.e. change in quoted spread percentage, volume, depth, and the combined market liquidity and Amihud) for each eligible stock. Determinant is the explanatory variable for every iteration of the simple regression model and includes the natural log of the average pre-period stock price (Price), market capitalisation (Size), the binding-constraints probability (BCP) and the standard deviation of daily returns (Volatility).
Prior studies find that firms with higher pre-period BCP experience greater declines in both depth and spread, and similarly, lower priced stocks also experience greater depth and spread declines when tick size is reduced as these stocks may be more likely to be constrained by pre-period binding-constraints imposed by the minimum tick size (Chung, Charoenwong, and Ding, 2004; Hsieh, Chung and Lin, 2008) . Prior studies also find changes in depth and spread following changes to the minimum tick size are negatively related to firm size and risk (Chung, Charoenwong, and Ding, 2004; Hsieh, Chung and Lin, 2008) . Table 7 reports the simple regression results. For the change in quoted spread percentage from the pre-to post-periods only the pre-period BCP is statistically significant. The negative relationship suggests that stocks with a higher probability of trades occurring at the minimum tick size have the greatest percentage decrease in the quoted bid-ask spread between the pre-and post-periods. In addition, the pre-period BCP has a statistically negative relation to the change in dollar value of depth and the combined market liquidity variable, suggesting that firms with a higher probability of quoted spreads occurring at $0.01 during the pre-period experience larger declines in both depth and the combined market liquidity metric. So while high BCP stocks experience the greatest decline in spread, it appears that overall liquidity declines for these stocks when proxied by the combined market liquidity metric. In Table 8 Panel A, the eight firms with a pre-period BCP greater than the mean pre-period BCP (0.834 as per to a fall of -27% for low BCP firms. Therefore the negative relationship between the market liquidity metric and BCP highlighted in the simple regression appears to be driven by high BCP firms who experience a decline in market liquidity of -17% compared a 9% increase for low BCP firms (Table 8 , Panel A).
[Insert Table 7 here]
The percentage change in average daily trade value in dollars is significantly positively related to firm size. In fact, as highlighted in Table 8 Panel B, the eight largest firms (with a market capitalisation above $500 million) experience virtually no change in either trading volume (-3%) and trading value (+1%) between the pre-and post-periods. However, small stocks experience a substantial decline in both trading volume and value of -28% and -27% respectively. In addition, large firms capture almost all of the increase in trades per day with a 39% increase compared to a negligible increase of 2% for small firms. Overall, small firms are more adversely affected in terms of both trading volume and trading value, and in addition small firms do not enjoy the benefit of a significant increase in daily trades as experienced by the large firms following the reduction in tick size.
[Insert Table 8 here]
Conclusions
The NZX reduced the minimum tick size from one cent to half-a-cent for 17 stocks in 2011. This paper explores the NZX's stated aim of boosting liquidity through reducing the minimum tick size. While spread declines significantly for eligible stocks there is also a significant decline in depth in the post-period. These conflicting liquidity impacts make it difficult to conclude whether liquidity improved or declined overall for the eligible stocks. When examining two alternative measures of liquidity, one based on both spread and depth and Amihud's illiquidity ratio, eligible stocks' experience declines in market liquidity and become more illiquid in the post-period, although these changes are insignificant. However, the impact of tick size changes is not consistent across all firms, with small firms experiencing significant deterioration in trading volumes and values. While firms with a high pre-period BCP have larger declines in both spread and depth than low BCP firms, however, the decline in depth for high BCP firms is greater than the decline in spreads resulting in a significantly lower market liquidity metric compared to low BCP firms. This table contains pre-period summary statistics of the key stock characteristics employed to find the closest matches. Each control sample constituent used in this paper was selected without replacement after choosing the closest rank based on trading volume and value, number of trades per day and market capitalisation. All stock characteristics are calculated based on the average daily closing value. The p-values are based on the difference in eligible and matched sample means for each stock characteristic during the pre-period. Table 2 provides the comparison of changes in spread for the tick reduction eligible stocks (Panel A) and matched control stocks (Panel B) during the pre-and post-periods. Quoted spread is the difference in the closing best bid and asks, while effective spread is the difference between trade price and the bid-ask midpoint. In Panels A and B the statistical significance of variables between the pre-and post-periods are measured using a paired t-test and Wilcoxon signed rank p-value. In Panel C the differences between the eligible and control stocks is presented. The two sample t-tests and Wilcoxon-Mann-Whitney z-scores are used to measure the difference of differences between the eligible and control stocks. * and ** and*** indicate significant at 10%, 5% and 1% level, respectively. Table 3 provides the comparison of changes in depth and other liquidity measures for the tick reduction eligible stocks (Panel A) and matched control stocks (Panel B) during the pre-and post-periods. Dollar and volume depth is the average daily depth based on the quoted depth available at the best bid and ask prices immediately prior to each trade. Market liquidity is the ratio that dollar depth divided by quoted spread and we use also report Amihud's (2002) illiquidity measure. In Panels A and B the statistical significance of variables between the pre-and post-periods are measured using a paired t-test and Wilcoxon signed rank p-value. In Panel C the differences between the eligible and control stocks is presented. The two sample t-tests and Wilcoxon-Mann-Whitney z-scores are used to measure the difference of differences between the eligible and control stocks. * and ** and*** indicate significant at 10%, 5% and 1% level, respectively. Table 4 provides the comparison of changes in key trading metrics for the tick reduction eligible stocks (Panel A) and matched control stocks (Panel B) during the pre-and post-periods. The average trading volume, value and number of trades are based on the daily average for the eligible and control stocks. Trade size in dollars is equal to trade value divided by number of trades and trade size in share is trade volumes divided by number of trades. In Panels A and B the statistical significance of variables between the pre-and post-periods are measured using a paired t-test and Wilcoxon signed rank p-value. In Panel C the differences between the eligible and control stocks is presented. The two sample t-tests and Wilcoxon-Mann-Whitney z-scores are used to measure the difference of differences between the eligible and control stocks. * and ** and*** indicate significant at 10%, 5% and 1% level, respectively. Table 5 provides the comparison of changes in key trading metrics for the tick reduction eligible stocks (Panel A) and matched control stocks (Panel B) during the pre-and post-periods. All stock characteristics are calculated based on the average daily closing value. Binding-constraints probability is the proportion of closing quoted spreads equal to a tick size. High-low is the difference between the highest and lowest price each day. In Panels A and B the statistical significance of variables between the pre-and post-periods are measured using a paired t-test and Wilcoxon signed rank p-value. In Panel C the differences between the eligible and control stocks is presented. The two sample t-tests and Wilcoxon-Mann-Whitney z-scores are used to measure the difference of differences between the eligible and control stocks. * and ** and*** indicate significant at 10%, 5% and 1% level, respectively. For each regression model the dependent variable the natural log on trading day t for each liquidity measure (quoted spread percentage, volume, depth, and the combined market liquidity and Amihud measures) based on an equally-weighted portfolio for the 17 stocks eligible for tick reduction in tick size. Control(Liquidity) is the natural log on trading day t of the respective liquidity measures for an equally-weighted portfolio of the 17 matched non-eligible control stocks. Period is equal to 0 if trading day t is during the pre-period and 1 during the post-period. The t-statistics are shown in parentheses. *, ** and *** denote statistical significance at the 10%, 5% and 1% levels respectively. For each simple regression model the dependent variable the percentage change in the liquidity measure (change in quoted spread percentage, volume, depth, the combined market liquidity and Amihud measures) between the pre-and post-periods for each stock eligible for a reduction in minimum tick size. The explanatory variables are the average pre-period stock price (Price), Size which is the natural log of market capitalisation, the binding-constraints probability (BCP) and Volatility is the standard deviation of daily returns. The t-statistics are shown in parentheses. *, ** and *** denote statistical significance at the 10%, 5% and 1% levels respectively. Those firms with a BCP above the mean pre-period BCP are classified as high BCP firms, otherwise they low BCP firms. In total 8 firms are classified as high BCP and 9 low BCP firms. Firm size is based on the average market capitalisation of equity during the pre-period and 8 firms with a market capitalisation above $500 million are classified as large, while the 9 firms less than $500 million are classified as small. The average percentage change between the pre-and post-periods is calculated for each liquidity variable presented. Two sample t-tests and Wilcoxon-Mann-Whitney z-scores are used to measure the differences between the eligible and control stocks. * and ** and*** indicate significant at 10%, 5% and 1% level, respectively.
